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CHEMICAL BONDS




Atoms are held together in compounds by the forces of attraction which result
in the formation of chemical bonds.
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The formation of chemical bonds results in the lowering of energy which is less
than the energy of the individual atoms. The resulting compound is lower in
energy as compared to the sum of energies of the reacting atom/molecule and
hence is more stable. Thus the stability of the compound formed is an important
factor in the formation of chemical bonds.
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Atoms have Core and Valence Electrons
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» Core electrons:
*Inner-shell electrons. *occupy the filled and lower energy levels. *never involved

In chemical bonding.
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> Valence electrons:

*electrons of the outermost shell. *occupy the highest energy level that is partly
filled. W s o slas dila (5 gise Ao Jind | a jladl Cadlad) <l g i)

Types of chemical bonds

L There are two types of chemical bonding,
» Covalent: (Pure or non-polar, Polar Covalent, Coordinate and Metallic)
» lonic bonding.
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Pure or non-polar Covalent bonding occurs between atoms of nonmetals. Two
half-filled orbitals of atoms overlap and an electron pair is shared between the
atoms. The shared electrons must have opposite spins to comply with Pauli's
Exclusion Principle. 7338 tie 2y il ,A) g lilies Cial Gl jlae Jalay el Sl 3 G Caasy
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Polar and non-polar covalent bonds
Electronegativity can be used to explain the difference between two types of

covalent bonds. cAgaabudll byl g )l (e e 53 G LA 7 A oS aladdi Sy
Non-polar covalent bonds occur between two identical nonmetal atoms, e.g. H,,
Cl, and O,. of ol e oiadlte o 03 o Gaaad

Since the two atoms have the same electronegativity, the electron pair in the
covalent bond is shared equally between them.




However, If two different non-metal atoms bond then the shared electron pair will
be pulled more strongly by the atom with the highest electronegativity.
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This will result in the formation of a polar covalent bond in which one atom will
have a partial negative charge and other a partial positive charge, e.g. H**Cl®-,
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* JONIC BONDING
The chemical bond formed by transfer of electron from a metal to a non- metal Is
known as 1onic bond. lonic bonds occur between metals and nonmetals when
there Is a large difference in electronegativity.
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*So, when two atoms form a bond, there is one critical question that allows us to
classify the bond: What is the difference in the electronegativity values of the two

ms? . . : :
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*If the difference in electronegativity is less than 0.5, the electrons are considered
to be equally shared between the two atoms, resulting in a covalent bond.
Examples include C-C and C-H bonds.
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*1f the difference in electronegativity is between 0.5 and 1.7, the electrons are
not shared equally between the atoms, resulting in a polar covalent bond.
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For example, consider a bond between carbon and oxygen (C-O). Oxygen is
significantly more electronegative (3. 44) than carbon (2.55), and therefore oxygen
will more strongly attract the electrons of the bond. The withdrawal of electrons
toward oxygen Is called induction, which is often indicated with an arrow like this:
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*Induction causes the formation of partial positive and partial negative charges,
symbolized by the Greek symbol delta (o).
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*1f the difference In electronegativity Is greater than 1.7, the electrons are not
shared at all. For example, consider the bond between sodium and oxygen in
sodium hydroxide (NaOH): == . .
Na s OH
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*The difference In electronegativity between O and Na Is so great that both
electrons of the bond are possessed solely by the oxygen atom, thus the oxygen
negatively charged and the sodium positively charged. The bond between oxygen
and sodium, called an ionic bond, is the result of the force of attraction between
the two oppositely charged ions.
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H He
220 1.3.
Li | Be B | €| NI | F |Ne
098 [1.57 204(255(3.04|13441398 (n.a.
Na | Mg Al | Si | P S | Cl | Ar
093 (1.31 161(190(2.1912583.16 [ n.a.
K [Ca|[Sc|Ti | V |Cr|Mn|Fe|[Co| Ni[Cu|[Zn|[Ga|Ge| As | Se | Br | Kr
082(100(136|154|163(1.66[155]183|188(191(190(1.65)|1.81(2.01(2.18]2.55]1296]3.00
Rb [ Sr | Y (Zr |[Nb|Mo|Tc (Ru |Rh | Pd |Ag (Cd | In | Sn | Sb | Te| I | Xe
0821095(122(133]160(2.16(190(220(228220|1193(169]1.781196|2.05/(2.10(2.66]2.60
Cs |Ba|La | Hf | Ta|W |[Re|[Os|Ir | Pt |Au |Hg | T1 | Pb | Bi | Po | At [ Rn
079(089(1.101130|150(236(190(220(220(228(254(200)1621233|1202|2.00({220]|n.a.
Fr |[Ra | Ac ([ Rf |[Db | Sg (Bh | Hs | Mt | Ds | Rg (Uub| — |Ungq| — | — | — | —
070(089(1.10| na. |na (na [na |[na |na |[na |na [na 1.3

Table represents the electronegativity of elements




